Let (L, α) be a Hom-Lie-Yamaguti superalgebra. We first introduce the representation and cohomology theory of Hom-Lie-Yamaguti superalgebras. Furthermore, we introduce the notions of generalized derivations and representations of (L, α) and present some properties. Finally, we investigate the deformations of (L, α) by choosing some suitable cohomology.
Introduction
Lie triple systems arosed initially in Cartan's study of Riemannian geometry. Jacobson [11] first introduced Lie triple systems and Jordan triple systems in connection with problems from Jordan theory and quantum mechanics, viewing Lie triple systems as subspaces of Lie algebras that are closed relative to the ternary product. Lie-Yamaguti algebras were introduced by Yamaguti in [17] to give an algebraic interpretation of the characteristic properties of the torsion and curvature of homogeneous spaces with canonical connection in [15] . He called them generalized Lie triple systems at first, which were later called "Lie triple algebras". Recently, they were renamed as "Lie-Yamaguti algebras". for all x, y, z, u, v, w ∈ L and where (x,y,z) denotes the sum over cyclic permutation of x, y, z, and |x| denotes the degree of the element x ∈ L. We denote a Hom-LY superalgebra by (L, α). (2) If [x, y] = 0, for all x, y ∈ L, then (L, [·, ·], {·, ·, ·}, α) becomes a Hom-Lie supertriple system (L, {·, ·, ·}, α 2 ).
(3) If {x, y, z} = 0 for all x, y, z ∈ L, then the Hom-LY superalgebra (L, [·, ·], {·, ·, ·}, α) becomes a Hom-Lie superalgebra (L, [·, ·], α). 
Representations of Hom-Lie-Yamaguti superalgebras
for any x, y, z, u, v ∈ L. In this case, we also call V to be a L-module. Proposition 3.2. Let (L, α) be a Hom-LY superalgebra and V be a Z 2 -graded vector space. Assume we have a map ρ from L to End(V ) and maps D, θ : L × L → End(V ). Then (ρ, D, θ) is a representation of (L, α) on (V, β) if and only if L ⊕ V is a Hom-LY superalgebra under the following maps:
for any x, y, z ∈ L and u, v, w ∈ V .
Proof. It is easy to check that the conditions (SHLY1)-(SHLY4) hold, we only verify that conditions (SHLY5)-(SHLY8) hold for maps defined on L ⊕ V . 
Thus by (SHR4), the condition (SHLY5) holds. For (SHLY6), we have
Thus by (SHR5), the condition (SHLY6) holds. For (SHLY7), we have
Thus by (SHR6), the condition (SHLY7) holds. Now it suffices to verify (SHLY8). By the definition of a Hom-LY superalgebra, we have
Thus by (SHR7), the condition (SHLY8) holds. Therefore we obtain that a Hom-LY superalgebra on L ⊕ V . ✷ Let V be a representation of Hom-LY superalgebra L. Let us define the cohomology groups of L with coefficients in V . Let f : L × L × · · · × L be n-linear maps of L into V such that the following conditions are satisfied:
The vector space spanned by such linear maps is called an n-cochain of L, which is denoted by C n (L, V ) for n ≥ 1.
Proof. Similar to [21] .
Definition 3.5. For the case n ≥ 2, the (2n, 2n + 1)-cohomology group of a Hom-LY superalgebra L with coefficients in V is defined to be the quotient space:
In conclusion, we obtain a cochain complex whose cohomology group is called cohomology group of a Hom-LY superalgebra L with coefficients in V .
Derivations of Hom-Lie-Yamaguti superalgebras
In this section, we give the definition of derivations of Hom-LY superalgebras, then we study its generalized derivations.
for all x, y, z ∈ L, where |D| denotes the degree of D.
We denote by Der(L) = k≥0 Der α k (L), where Der α k (L) is the set of all homogeneous α k -derivations of L. Obviously, Der(L) is a subalgebra of End(L) and has a normal Lie superalgebra structure via the bracket product Proof. It is sufficient to prove [Der α k (L), Der α s (L)] ⊆ Der α k+s (L). It is easy to check that [D,
Note that
Similarly, we can check that We denote C(L) = k≥0 C α k (L) and call it the centroid of L. 
for all x, y, z ∈ L. We denote QC(L) = k≥0 QC α k (L) and call it the quasicentroid of L. (1) GDer(L), QDer(L) and C(L) are subalgebras of End(L).
(2) ZDer(L) is an ideal of Der(L).
Proof. (1) We only prove that GDer(L) is a subalgebra of End(L), and similarly for cases of QDer(L) and C(L). For any D 1 ∈ GDer α k (L), D 2 ∈ GDer α s (L) and x, y, z ∈ L, we have
Similarly, we have
It follows that
and easily to check that
, that is, GDer(L) is a subalgebra of End(L).
(2) For any D 1 ∈ ZDer α k (L), D 2 ∈ Der α s (L) and x, y, z ∈ L, we have Proof. (1-(4) are easy to prove and omit them, we only check (6) . In fact. Let D 1 ∈ QDer α k (L), D 2 ∈ QC α k (L). Then there exist D ′ 1 , D ′′ 1 ∈ End s (L), for any x, y, z ∈ L, we have
Thus, for any x, y, z ∈ L, we have
and Proof. For any D 1 ∈ C α k (L), D 2 ∈ QC α s (L) and x, y, z ∈ L, since α is surjections, there exist y ′ , z ′ ∈ L such that y = α k+s (y ′ ), z = α k+s (z ′ ), we have ]. Set f 0 = [·, ·] and g 0 = {·, ·, ·}, then f t and g t can be written as f t = i≥0 f i t i , g t = i≥0 g i t i , respectively.
Since (L[[t]], f t , g t , α) is a Hom-Lie-Yamaguti superalgebra. Then it satisfies the following axioms:
α • g t (x, y, z) = g t (α(x), α(y), α(z)) (5. 2) f t (x, x) = 0 (5. 3) g t (x, x, y) = 0 (5. 4) (x,y,z) (−1) |x||z| (f t (f t (x, y), α(z)) + g t (x, y, z)) = 0 (5. 5) (x,y,z) (−1) |x||z| g t (f t (x, y), α(z), α(u)) = 0 (5. 6) g t (α(x), α(y), f t (u, v)) = f t (g t (x, y, u), α 2 (v)) + (−1) |u|(|x|+|y|) f t (α 2 (u), g t (x, y, v))(5. 7)
g t (α 2 (x), α 2 (y), g t (u, v, w)) = g t (g t (x, y, u), α 2 (v), α 2 (w)) +(−1) |u|(|x|+|y|) g t (α 2 (u), g t (x, y, v), α 2 (w)) +(−1) (|u|+|v|)(|x|+|y|) g t (α 2 (u), α 2 (v), g t (x, y, w)) (5. 8)
for all x, y, z, u, v, w ∈ L.
Remark 5.2. Equations (5.1) − (5.8) are equivalent to (n = 0, 1, 2, · · · ) α • f n (x, y) = f n (α(x), α(y)) (5. 9) α • g n (x, y, z) = g n (α(x), α(y), α(z)) (5. 10) f n (x, x) = 0 (5. 11) g n (x, x, y) = 0 (5. 12) (x,y,z) (−1) |x||z| ( i+j=n f i (f j (x, y), α(z)) + g n (x, y, z)) = 0 (5. 13) (x,y,z) (−1) |x||z| i+j=n g i (f j (x, y), α(z), α(u)) = 0 (5. 14) i+j=n g i (α(x), α(y), f j (u, v)) = i+j=n f i (g j (x, y, u), α 2 (v)) +(−1) |u|(|x|+|y|) f i (α 2 (u), g j (x, y, v)) (5. 15) i+j=n g i (α 2 (x), α 2 (y), g j (u, v, w)) = i+j=n g i (g j (x, y, u), α 2 (v), α 2 (w)) +(−1) |u|(|x|+|y|) g i (α 2 (u), g j (x, y, v), α 2 (w)) +(−1) (|u|+|v|)(|x|+|y|) g i (α 2 (u), α 2 (v), g j (x, y, w)) (5. 16)
for all x, y, z, u, v, w ∈ L, respectively. These equations are called the deformation equations of a Hom-Lie-Yamaguti superalgebra. Eqs.(5.9)-(5.12) imply (f, g) ∈ C 2 (L, L) × C 3 (L, L).
It follows that f ′ t = [·, ·] + i≥r+1 f ′ i t i . Similarly, we have g ′ t = {·, ·, ·} + i≥r+1 g ′ i t i By induction, we have (f t , g t ) ∼ (f 0 , g 0 ), that is, L is analytically rigid. The proof is finished. 
